Domain nature of metallothionein.
Metallothionein purified from the livers of rats injected with CdCl3 was cleaved by proteolysis into a 32-residue polypeptide that contained 4 bound Cd ions. Appearance of this fragment designated alpha requires prior treatment of metallothionein with EDTA to remove the Zn ions and destabilize the 3-metal cysteine cluster in the other domain. The half-molecule domain was not efficiently produced by proteolysis of native metallothionein. The Cd4-alpha fragment is asymmetric in shape, as is the parent molecule. NH2-terminal sequence analysis revealed that the alpha fragment starts at Lys 30. Since the same amino acids are released from the COOH terminus of intact thionein and the alpha fragment by carboxypeptidase Y, the alpha domain generated by digestion with subtilisin therefore comprises residues 30 through 61. The amino acid composition of the alpha polypeptide is consistent with the structure of the 4-metal cysteine cluster proposed by Otvos and Armitage ((1980) Proc. Natl. Acad. Sci. U. S. A. 77, 7094-7098). Metallothionein appears to consist of a 3-metal cysteine domain in the NH2-terminal half of the thionein molecule and the 4-metal cysteine domain in the COOH-terminal half.